Characterization and performance of MALDI on a triple quadrupole mass spectrometer for analysis and quantification of small molecules.
The usefulness of MALDI for small-molecule work has been limited by matrix chemical interference in the mass range of interest, tedious sample preparation, and various crystallization and sample deposition issues. We report instrument characterization and small-molecule quantification performance data from a high repetition rate laser MALDI ion source coupled to a triple quadrupole mass spectrometer. The high repetition rate laser improves sensitivity and precision and allows a proportional increase in sample throughput. Tandem mass spectrometry is used to discriminate the signal from the high chemical background caused by the MALDI matrix. Successful quantification requires use of an internal standard and a means of sample cleanup for typical in vitro sample compositions. This instrument combination and analysis technique is relatively insensitive to sample crystal quality and spot homogeneity. Quantitative performance results are characterized for 53 small-molecule pharmaceutical compounds and compared to those obtained by ESI-MS/MS. Further comparison between MALDI and ESI is examined, and the potential for high-throughput MALDI-MS/MS quantification is demonstrated.